Characterization of recombinant CDR1, an Arabidopsis aspartic proteinase involved in disease resistance.
The Arabidopsis thaliana constitutive disease resistance 1 (CDR1) gene product is an aspartic proteinase that has been implicated in disease resistance signaling (Xia, Y., Suzuki, H., Borevitz, J., Blount, J., Guo, Z., Patel, K., Dixon, R. A., and Lamb, C. (2004) EMBO J. 23, 980-988). This apoplastic enzyme is a member of the group of "atypical" plant aspartic proteinases. As for other enzymes of this subtype, CDR1 has remained elusive until recently as a result of its unusual properties and localization. Here we report on the heterologous expression and characterization of recombinant CDR1, which displays unique enzymatic properties among plant aspartic proteinases. The highly restricted specificity requirements, insensitivity toward the typical aspartic proteinase inhibitor pepstatin A, an unusually high optimal pH of 6.0-6.5, proteinase activity without irreversible prosegment removal, and dependence of catalytic activity on formation of a homo-dimer are some of the unusual properties observed for recombinant CDR1. These findings unveil a pattern of unprecedented functional complexity for Arabidopsis CDR1 and are consistent with a highly specific and regulated biological function.